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USING MICROSOFT FLIGHT SIMULATOR IN THE CLASSROOM TO IMPROVE STUDENT PILOT
AERONAUTICAL DECISION-MAKING SKILLS
Wendy Beckman
Middle Tennessee State University
Murfreesboro, Tennessee
In the Aerospace Department at Middle Tennessee State University, Microsoft Flight Simulator
(MFS) has been utilized in the classroom for several semesters in an effort to develop student
aeronautical decision-making (ADM) skills. This software is used to create realistic scenarios
which are experienced in class. Two Private Pilot ground school classes were evaluated to
determine if experiencing these MFS scenarios had an impact on student development of ADM
skills. At the beginning of the semester, each student completed a baseline evaluation of their
ADM skills. One class was taught incorporating MFS scenario-based training, while the other
class discussed the same scenarios in traditional case study format. At course completion, students
completed a second evaluation of their ADM skills. It was found that while both classes made
gains in their ADM abilities over the course of the semester, the class taught using MFS
demonstrated significantly higher gains in these skills.
Aeronautical decision-making (ADM) has long been identified as a skill that should be taught to aspiring
pilots, beginning at least as early as 1991, when the Federal Aviation Administration (FAA) published Advisory
Circular AC 60-22, Aeronautical Decision Making (Federal Aviation Administration, 1991). Since that time, many
efforts have been made to identify how best to teach student pilots effective ADM. When the FAA Industry Training
Standards (FITS) approach was embraced in 2004, the scenario-based approach to flight training entered the general
aviation training paradigm (FAA, 2004; Glista, 2003). Scenario-based flight training attempts to utilize realistic
scenarios in training to provide pilots the opportunity to make decisions, and experience the results of those
decisions, while still in a safe environment (i.e., under the supervision of their flight instructor). Research has shown
that student immersion in and retention of lessons learned in scenario-based training exceeds that of students taught
using conventional methods (Ayers, 2006; Beckman, et al, 2008; Craig, et al, 2005a, 2005b; Dornan, et al, 2007a,
2007b, 2006). The success of scenario-based flight training led to the addition of scenario-based training concepts in
the Private Pilot ground school classes in the Professional Pilot degree program at Middle Tennessee State
University (MTSU). Given the physical constraints of the classroom environment, the use of Microsoft Flight
Simulator (MFS) as a method of bringing realistic scenarios into class was identified as an innovative solution.
The MFS software series was first made available in 1980, and over the past 30 years there have been ten
editions released (Grupping, 2007). In the early editions of the software, the graphics and processing capabilities of
computers and the level of sophistication of the software resulted in the program not portraying flight very
realistically. This caused certificated pilots to view the software as solely a game; an entertaining and fun diversion,
but not useful for training or proficiency purposes. However, over the last several years, both the software and the
capabilities of relatively inexpensive computers have evolved to the point of being able to provide a fairly realistic
flight experience. This improvement has led to the use of the MFS package by certificated pilots both for training
and proficiency purposes. While use of the program for practicing specific flight maneuvers or procedures is the
most common application of the program, MTSU has found that the software is very well-received by students when
teaching the concepts of ADM in Private Pilot ground school classes. A series of MFS scenarios have been
developed, and are used throughout the Private Pilot ground school course (Beckman, et al., 2009). These scenarios
revolve around aerodynamic concepts (load factors, stalls, and spins), aircraft system malfunctions (electrical
system, vacuum system), weather, and cross country decision making. Anecdotal evidence from students suggested
that this approach was preferable to simply discussing case studies involving the same situations (Beckman, et al.),
but there was no data to substantiate whether student ADM skills were improving more than they would utilizing
conventional teaching methods. The purpose of this study was to measure the impact of using MFS based scenarios
to teach ADM, versus traditional case study methodologies.

Methodology
In 1998 the report, “Evaluating the Decision-Making Skills of General Aviation Pilots” (Driskill,
Weissmuller, Quebe, Hand, & Hunter ) was published by the FAA. The authors of this report developed an
inventory of 51 items, designed to assess general aviation pilots’ ADM skills. The inventory was a set of multiple
choice questions, with each question stem consisting of a scenario describing a situation. There were four
alternative answer choices the participant could select from to resolve the presented situation. The survey items were
developed from both a survey of experienced pilots about “lessons learned” and from NTSB accident and incident
reports. The inventory items were divided into five categories: mechanical, weather, biological, sociological, and
organizational. A group of expert pilots was utilized to rank the alternative answer choices for each scenario, as a
means of determining the most favorable course of action for a typical 500 hour pilot. The results of a survey of
approximately 250 general aviation pilots found that, for all but seven items, the surveyed pilots were in agreement
with the experts on the best alternative for a given scenario. While the study also found that there was a large
variation in the individual rankings of correct alternatives, the high level of correlation between the number one
choice of alternatives by both the experts and the actual 500 hour general aviation pilots indicated that the questions
used in the inventory are good indicators of the ADM skills of the survey taker.
Forty items were selected from the fifty-one items in the Driskell et al. (1998) inventory. The seven items
that were found to not have a strong correlation between the experts’ choice of the most favorable alternative and the
average 500 hour pilots’ choice of most favorable alternative were discarded, as were four additional items selected
at random. The forty remaining items were then assembled into a twenty question Initial ADM Assessment and a
twenty question Final ADM Assessment. Care was taken to keep an equal number of scenario questions involving
weather, maintenance, sociological, biological, and organizational factors in both the Initial and Final Assessments.
In the fall of 2009, two Private Pilot ground school classes at MTSU were utilized to conduct this study.
MTSU Institutional Review Board approval was received to conduct this human subject research. The same faculty
member was assigned to teach both sections of the course. The section randomly selected to be the Case Study
Section had 19 students enrolled, while the MFS Section had 36 students enrolled. On the first day of class, the
Initial ADM Assessment was administered to the students in each section. The two classes were then taught in the
exact same manner for the duration of the semester, with the exception that the Case Study Section discussed, in
traditional case study format, seven ADM situations at various points throughout the course. The MFS section also
considered seven ADM situations over the course of the semester, but the scenarios were presented using the MFS
software package. The cockpit view (including instrument panel and windscreen) was projected onto a large screen
in the classroom, and the scenarios were experienced in real-time while a student volunteer “flew” the software
package. Examples of the scenarios that were either discussed by case study or presented using MFS included: 1)
The effect of load factor and uncoordinated flight on the stall characteristics of an aircraft, as experienced when a
pilot is distracted by passengers in turning flight (sightseeing to look for a passenger’s house); 2) An alternator
failure at night in a glass cockpit aircraft, 3) A vacuum pump failure on a dark, moonless night in a conventional
aircraft, 4) Flight into deteriorating visibility, 5) Cross country navigation with greater than forecast winds aloft, 6)
Cross country planning with fuel and weight limitation considerations, and 7) The diversion decision making
process due to an ill passenger. The emphasis of the lesson involving each case study or MFS scenario was making
appropriate flight management decisions.
On the last day of the course, a Final ADM Assessment was administered to the students in each section.
Seventeen students completed the inventory in the Case Study Section (2 students had dropped the course) and 33
students completed the inventory in the MFS Section (3 students had dropped the course). The results of the Initial
and Final Assessments were then compared for each section.
Results
For each Assessment that was administered, the students’ responses indicating their best solution to the
presented situation were compared to the alternative selected by the experts in the Driskell et al. inventory. The
percentage of questions in which the student chose the same best alternative as the experts was taken as the student’s
score on the Assessment. The results of both the Initial and Final Assessment for each section of the Private Pilot
class can be seen in Table 1 below. The students completed the assessments anonymously, so the results are not

listed by individual student (i.e., there is no comparison between initial and final assessment scores by student, only
as an aggregate).
Table 1
Listing of Student Scores on Initial and Final ADM Assessments

Case Study Section

MFS Section

Score on Initial
Assessment
20
40
55
30
60
45
25
45
55
50
15
30
30
40
30
15
50
45
25

Score on Final
Assessment
60
50
30
30
50
60
50
40
55
65
50
30
70
80
50
45
40

Score on Initial
Assessment
25
50
60
15
60
40
15
30
25
15
55
45
40
55
55
25
20
30
50
40
35
15
45
45
10
20
30
45
25
25
25
55
30
50
55
35

Score on Final
Assessment
40
50
40
70
70
60
50
45
45
55
45
65
85
70
80
80
70
75
65
80
70
45
65
45
80
60
60
70
55
75
45
40
60

M= 37.11
SD = 13.87

M = 50.29
SD = 14.08

M = 35.97
SD = 14.87

M = 60.91
SD = 13.83

An alpha level of .05 was used for all statistical tests in this study. The first statistical test performed was to
evaluate whether there was a significant difference between the two class sections at the beginning of the semester.
This was important, as there was the potential that the two classes were different in some way prior to experiencing
the course. As can be seen in Table 1, the Initial ADM Assessment mean score for the Case Study Section was 37.11
(SD=13.97), while the Initial ADM Assessment mean score for the MFS section was 35.97 (SD=14.87). An
independent samples t-test was conducted to compare the Initial ADM Assessment mean scores of the two sections.
There was no significant difference found in the scores of the two sections, t(39) = .281, p = .780. This meant the
two sections were statistically performing at the same level regarding ADM skills prior to taking the course.
Next, an independent samples t-test was performed to determine if there was a significant difference
between the mean initial score and the mean final score for each section. For the Case Study Section, it was found
that there was a significant difference between the initial scores (M=37.11, SD=13.97) and final scores (M=50.29,
SD=14.08), t(33) = 2.83, p = .008. For the MFS section, it was also found that there was a significant difference
between the initial scores (M=35.97, SD=14.87) and the final scores (M=60.91, SD=13.83), t(67) = 7.22, p < .001.
Thus, both classes did show a statistically significant improvement in their ability to interpret and choose correct
actions for situations requiring ADM from the beginning to the end of the semester.
Finally, an independent samples t-test was performed to determine whether the final scores of the two
classes were significantly different. The final scores of the Case Study Section (M=50.29, SD=14.08) were
compared to the final scores of the MFS Section (M=60.91, SD=13.83), and it was found that there was a significant
difference between the two sets of scores, t(32) = 2.54, p = .016. Therefore, the MFS Section demonstrated a
statistically significant higher level of performance on the Final ADM Assessment than did the Case Study Section.
The data was then grouped by question category. On both the Initial and Final ADM Assessments, there
were two biological questions, five maintenance questions, four organizational questions, four sociological
questions, and five weather questions. The mean percentage correct score for each category of question was
tabulated for both sections, along with the amount of improvement experienced. These results can be seen in Table
2.
Table 2
Mean Initial and Final ADM Assessment Scores For Each Category of Question

Weather
Biological
Organizational
Sociological
Maintenance

Case
Study
Initial

Case
Study
Final

Improvement

MFS
Initial

MFS
Final

Improvement

30
26
53
49
26

38
42
67
61
45

+8
+16
+14
+12
+19

28
37
47
47
25

52
50
81
70
51

+23
+13
+33
+22
+25

Based on independent sample t-tests, there was no significant difference found between the initial Case
Study scores by category and the MFS initial scores by category in any of the five categories. It can be seen that
both groups experienced improvement in each of the question categories. The MFS Section showed greater
improvement than the Case Study Section in all of the subject areas except the biological questions. The largest gain
for the Case Study Section was seen in the maintenance category, while the largest gain for the MFS Section was
seen in the organizational category. T-tests were conducted to determine if the Case Study Section Final Assessment
scores per category were significantly different from the MFS Section Final Assessment scores by category. These ttests revealed that only two categories showed a statistically significant difference. When the Case Study Section
Final Assessment weather scores (M=37.8, SD=8.90) were compared to the MFS Section Final Assessment weather
scores (M=52.6, SD=7.77), a significant difference was found, t(32) = 2.80, p = .023. Likewise, when the Case

Study Section Final Assessment organizational factors scores (M=66.75, SD=6.40) were compared to the MFS
Section Final Assessment organizational factors score (M=81.5, SD=7.05), a significant difference was found, t(32)
= 3.10, p=.021. Thus, only the weather and organizational factors categories were affected significantly by the use of
MFS for teaching ADM.

Conclusions
The results of the study indicate that the MFS software package is of benefit in teaching student pilots
ADM skills while in private pilot ground training, as demonstrated by the significant difference in Final Assessment
scores between the Case Study Section and the MFS Section. The two areas where the use of MFS appeared to be
the most helpful were in weather factors and organizational factors, as a significant difference was experienced in
the mean scores on these two categories of questions. Although there was not a significant difference between the
biological category scores of the two groups, it was interesting to note that the Case Study Section improved slightly
more than the MFS group in that category; this was the only category where this was the case. In looking at the data,
this change appears to be the result of the Case Study Section obtaining a rather low score initially in the biological
area. However, it should also be noted that there were only two biological questions on both the Initial and Final
Assessments, making it by far the smallest category. As such, it was more sensitive than the other categories that
were analyzed.
Both the Case Study method and the MFS method of teaching ADM resulted in Final Assessment scores
improving significantly from their original level, as evidenced by the significant difference in initial scores and final
scores for both groups of students. However, it was of concern that the ADM assessment scores remained quite low,
even after a semester of discussing ADM concepts in either format. Clearly, more work needs to be done to
effectively teach ADM to student pilots. Since using MFS does appear to be helpful, perhaps greater use of MFSbased scenarios throughout the semester would further increase student ADM skills. In addition, targeting the
scenarios to a particular ADM category, and explaining specifically what that category involved to the students, may
assist them in developing ADM skills. The difficulty with this approach is that it requires additional time in class,
and private pilot ground schools are already very full of required course material.
Student reaction to the use of the MFS scenarios in the classroom was overwhelmingly positive. Even
students who otherwise appeared bored or disinterested became engaged in the class activities when the software
package was utilized. As a group, the current generation of students is very visually oriented, and being able to
provide an almost “real life” image to view was enthusiastically received. This study was obviously quite small, and
should be replicated in future Private Pilot ground schools, and at other institutions, before any final conclusions are
drawn about the utility of the MFS package for teaching ADM. But, based on the evidence thus far, it appears that
further scenario development and further testing of the efficacy of MFS scenarios for teaching ADM is both
warranted.
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